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Attitude Control of Drones by CMG

QOuchi, M. Naito, N.

The drones are used for many purpeses such as structure inspections, pesticide sprayings, photographyies, load carriages and
investigations in the world. The drones have a week point that it is difficult to fly them in the strong wind. However, it is an
important task to fly in the strang wind for the disaster relieves. We have already developed the non-linear controller using a
back-stepping method for the attitude control system of the drone. In this paper, we report that the attitude control system of
the drone by using two gyro actuators, and that the flight simulations for the drone with the gyro actuator show good

performances.

Introduction

he drones are used for many purposes in the world. A lot of papers

Control system design

are published. And we need to know the flight characteristics of The state equation for equations can be defined as

drones.
+ Objective

Madel of the quadrotor
(model of the drone)

AL+ Bu
When using the Riccati equation, the following feedback
matrixes can be obtained as follows
i=-F&. F=RBTP
The value of Is gain from the positive definite solution of
[ R TR the Riccati Equation shown in the following equation
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Modeling of the quadrotar drone with two gyro
actuator{CMG) by using Lagrange equation of motion

Simulation results
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Assuming that The attitude angles of drone are very
small, linear approximation is used.

Brock diagram of Drone with CMGs

304 posmen ol arone Kyypeeidt dy/ e (mm drone)
[Trmmnt o e the cases of wih CHG
TR, Right s - the cames of withaut CMG

In these figures, a wind speed of 20m/sec is added at
200sec, a period of 20 seconds as a disturbance.
From the comparisons of the control and the non-control, it

can be seen that control cases are good performance.
— —

Conclusion

In this paper, the control system design of a drone by CMG
and the stabilization are shown in simulations. As a result,
good perf are obtaines Our future

works is to confirm by experiments.

This paper was subsidized by JKA through its promotion
funds from KEIRIN RACE.
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